In the Claims: 



Please amend claims 37, 39, and 43-44 as follows. 





A composite grating, comprising: 
(a) an active material; and 

p) an ordered assemblage of subgratings supported by the active material for 
receiving \nput jjAjses along^mput path and transmitting output pulses along an output 
path, whereik 

\i) eacfk subgrating satisfies a grating condition so as to diffract a 
respective subbandwidth o^light from the input path to the output path, and 

(2) thevsubgratings are configured such that (i) a first input optical pulse, 
incident to the active material along the input path and having a first prescribed input 
temporal waveform, produces an output optical pulse having a prescribed output temporal 
waveform and propagating along the output path, and (ii) a second input optical pulse, 
incident to the active materiakalong the input path and having a second prescribed 
temporal waveform different from the first prescribed temporal waveform, does not 
produce an output optical pulse having the prescribed output temporal waveform and 
propagating along the output path. \ 



28. The composite grating of claim 27, wh^in the first input pulse and the output 
optical pulse at least partially spatially overlap 

29. The composite grating of claim 28 wherein the input pulses are received along the 
input path in an input direction and ttje output pulses are transmitted along the output path 
in a direction opposite to the input>direction. 



30. The composite grating of claim 27 wherein the prescribed output temporal 
waveform is a substantially temporally brief pulse. 
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31. The composite grating of claim 27 wherein the prescribed output temporal 
waveform corresponds to a substantially minimum temporal duration optrcal waveform. 

32. The composite grating of claim 31 wherein the seconcr prescribed temporal 
waveform is sufficiently orthogonal under cross correlation ywith the first prescribed 
temporal waveform as to produce substantially no substantially minimum temporal 
duration optical waveform from the composite grating when received thereby. 



33. The composite grating of claim 31 wherein the second prescribed temporal 
waveform is sufficiently orthogonal under cros/ correlation with the first prescribed 
temporal waveform as to produce substantially /io spike from the composite grating when 
received thereby. 



34. The composite grating of clainr 27 wherein the subgratings are supported on a 
surface of the active material, each respective subgrating satisfying the grating condition 

Jf* ' for the respective subbandwidtho^light and the input path and the output path. 

35. The composite grating of claim 27 wherein the subgratings comprise spatial 
variations in the refractive index of the active material. 

selective material. 




(Amended) An optical waveform detector comprising: 

(a) a detfe^tpr~eapabl£ of detecting light pulses having a prescribed detectable 
address encoded ten^P^al waveibrm; 

(b) a composite gratis/ f° r receiving light pulses along an input path and 
transmitting light pulsesS^oJj^p detector along an output path, the composite grating 
comprising: 

(1) an active material; and 
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(2) an ordered assemblage of subgratings supported by the active material 

wherein 

(i) each respective subgrating satisfied at least one of a Bragg 
s^ondition ^or'^X^urJfcial grating condition so as to diffract a 
respective 7 subbandwidtjh of light from the input path to the output 
path\nd 

(ii) the\ubgratongs ixQ so configured such that an input optical 
pulse interacting whh the active material along the input path and 
having a prefembed input temporal waveform triggers an output 
optical pulse along the output path having the prescribed detectable 
temporal waveform, the prescribed detectable address encoded 
temporal waveform o^ing different from the prescribed input 
temporal waveform. 

38. The optical waveform detector of claim 37 wherein tj^ subgratings are supported 
within a volume of the active material, each respective ^ubgrating satisfying the Bragg 
condition for the respective subbandwidth of light and y the input path and the output path. 



39. (Amended) The optical waveform detepfor of claim 37 wherein the subgratings 
are supported on a surface of the active material, each respective subgrating satisfying the 
surficial grating condition for the respective subbandwidth of light and the input path and 
the output path. 

/ 

/ 

40. The optical waveform detector of claim 37 wherein the input path and the output 
path are at least partially coextensive and wherein the input pulses travel to the composite 

grating in an input direction and the output pulses leave the composite grating in a 

/ 

direction opposite to the input direction. 

f 

41. The optical waveform detector of claim 37 wherein the subgratings comprise 
spatial variations in/ho refractive index of the active material. 
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42. The optical waveform detector of clairii 37 wherein the active material is a non- 
frequency-selective material. 

(Amended) A communications system comprising: 

(a) a source of optical data; the data comprising optical light pulses, each pulse 
having one of a set of specific temporal waveforms; 

(b\a detector capable of detecting an optical pulse having a prescribed detectable 
temporal waveform different from each of the set of specific temporal waveforms; and 

(o) a e^^TO^ receive the light pulses from the source and to 
transmit, in response thereto, output light pulses along an output path to the detector, the 
grating comprising^an ordered assemblage of subgratings supported by an active material, 
wherein \^ \. \ 

(1) each respectivexsubgrating^satisfies as least one of a Bragg condition or 
a surficial grating condition^so as to^diffracjt a respective subbandwidth of light from the 
source to the output path, m ^ 

(2) the subgratings are so configured such that 

(i) an optical pulse received from the source, interacting with the 
active material and having a prescribed one of the set of specific 

temporal waveforms, triggers an output optical pulse along the 

\ 

output path having the prescribed detectable temporal waveform, 
and \^ 

(ii) an optical pulse received from the source, interacting with the 
active material along the input path and having one of the set of 
specific temporal waveforms other than the prescribed one, does 
not trigger an output optical pulse along the output path having the 
prescribed detectable temporal waveform. 



44. (Amended) An optical- waveform-sensitive routing system comprising: 

(a) a router responsive to change the routing of data in response to an optical pulse 
having a prescribed detectable temporal waveform; and 
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(by\ composite grating for receiving input light pulses along an input path and 
transmitting, ik response thereto, output light pulses to the router along an output path, 
the grating compiling an ordered a ssem blage of subgratings supported by an active 
material wherein 

(1) each r^^di^subgrating Satisfies at least one of (i) a Bragg condition 
or (ii) a surficiaK grating /condition so as to diffract a respective 
subbandwidth or^Hght irom/the input path to the output path, and 

(2) the subgratings ^e scl^configured such that an optical pulse received by 
the composite grating,Xnteracting with the active material along the input 
path and having a prescribed input temporal waveform different from the 
prescribed detectable tempoteil waveform, triggers an output optical pulse 
along the output path having the prescribed detectable temporal waveform. 



z 



9 



52. The composite grating of claim 27, wherein tjae grating condition is a Bragg 
condition. 

53. The composite grating of claim 27 )y wherein the grating condition is a surficial 
grating condition. 

54. The composite grating of,elaim 34, wherein the grating condition is a surficial 
grating condition. 
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